Involvement of ERK1/2 signalling and growth-related molecules' expression in response to heat stress-induced damage in rat jejunum and IEC-6 cells.
Our previous studies found small intestine epithelial tissues from several different animals (including rats, pigs and chickens) became significantly damaged following exposure to extreme heat. However, damaged tissue was rapidly repaired or regenerated in the following few days. Growth-related molecules are critical for cellular survival and promote endothelial cell proliferation and migration. The ERK1/2 signalling pathway is reported to regulate the growth and adaptation of endothelial cells to both physiological and pathological stimuli. However, little information is available concerning both growth-related molecules and ERK1/2 in response to heat stress. Herein, we employed both live rats and rat IEC-6 cells to investigate growth-related molecule expression and ERK1/2 activation in heat stress. Heat stress caused significant morphological damage to rat intestinal tissue and IEC-6 cells, reduced cell growth and proliferation, induced apoptosis, altered growth-related molecule mRNA expression and increased ERK1/2 phosphorylation. Addition of U0126 (a selective inhibitor of MEK kinase responsible for ERK phosphorylation) combined with heat stress exacerbated the morphological damage and apoptosis. With the addition of U0126, further up- or down-regulation of Egfr, Ctgf, Tgif, Vegfa, Okl38 and Gdf15 in response to heat stress was observed. In conclusion, extreme heat stress caused obvious damage to rat jejunum and IEC-6 cells. Both growth-related molecule expression and ERK1/2 phosphorylation were involved in response to heat stress. ERK1/2 inhibition exacerbated apoptosis and affected growth factor mRNA expression in heat stress.